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_. _z_ Typical Composition*
OVERVIEW 4.1 SWEETWHEYPOWDER _-_ .......

Prote_n 11.0%-14.5%
Lactose 63.0%-75.©%

Thefollowingtechnicaldatasheetsprovide ProductDefinition Fat 1.0%-1.5%
basicguidelinesfor composition,physicaland Sweetwheypowderisobtainedbydrying Ash 8.2%-8.81/o

chemicalaspects,andapplicationsofdifferent freshwhey(derivedfromthemanufacture Moisture 3.5%-5.0%

wheyproducts, of cheesessuchasCheddar,Mozzarella
andSwiss)that hasbeenpasteurizedand

Wheyisa naturaldairy product.Justas to whichnopreservativeshavebeenadded. Physical and Chemical Aspects*
variationsexJ.stin fluid andotherdairy Sweetwheypowdercontainsall the

productsfromsuppliertosupplier,variations constituentsof freshwhey,exceptwater, , Typical microbiological analysis =

alsoexJstinnon-standardizedwhey in the samerelativeproportion. StandardPlateCount <_30,000/g
Coliform <10/g

products.Differencesinrawmaterialas Storage E.coil Negative/g
wellasdifferencesin theprocessingsystems Storeandshipinacool,dry environment Salmonella Negative/1OOg
canresultin variationsin thefunctionaland at temperaturesof lessthan27°Cand Listeria Negative

nutritionalpropertiesofwheyproducts, relativehumiditylessthan65%.Usewithin Coagulase-positive
Themanufacturingprocessusedand the 6-12months• Staphylococci Negative

brandbecomemoreimportantastheprotein Other characteristics

contentis increasedandasprocessing Scorchedparticlecontent 7.5-15.0rng

variablesaremodifiedtoenhance Titratableacidity 0.10%-0.15%
Color Off-whiteto cream

certainproperties. Flavor Normalwheyfia'vor

*Please consult your U.S. supplier
for detailed product specifications.

Figure4.1

Processing of Whey Powder
a_e "

_hepr0ceSsin_techhiqueSmostcommonlydsedto _ufa_ture each

of thep_oducts_resummarizedinthe Clarification
FgUreS4i, 4 3,4.4,4.514.11and4:i2 _..*.z,.-_,t,:yandSeparation

in thissectionl

,t ] ............

Most U.S.supplierswill providetechnical
specificationsfortheirproducts.

_ Pasteurization

_ Concentration

_ Crystallization

Spray Drying
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_ _-_"_ ;__ _'_=_ _= Typical Composition*

4.2 ACID WHEY POWDER 4.3 REDUCED LACTOSE WHEY ,_ -- -_ - -
___ ____ Protein 18:0%-24:0%

Lactose 52.0%-58,0%

Product Definition Product Definition Fat 1.0%-4.0%

Acid whey powder is obtained by drying Reduced lactosewhey is obtained by the Ash 11.0%-22.0%

fresh whey (derived fromthe manufacture selective removalor hydrolysis of lactose Moisture 3.0%-4.0%
of cheeses suchas cottage, cream cheese, from whey.The lactosecontent of the dry -

and ricotta) that hasbeen pasteurized product maynot exceed60%.Reduction

and to which no preservatives havebeen of lactose isaccomplished by physical Physical and Chemical Aspects*

added. Acid whey powder contains all the separation techniques such as precipitation .......

constituents of the original acid whey, or filtration or by enzymatic hydrolysisof Typical micr0biological analysis::

except water,in the same relative proportion, lactose to glucose andgalactose. The acidity Standard Plate Count <30,O00/g
of reduced lactose whey may be adjusted by Coliform _<10/g

Storage the addition o[ safeand suitable ingredients. E. coli Negative/g
Storeand ship in a cool, dry environment Salmonella Negative/100g

at temperatures of lessthan 27°C and Storage Listeria Negative

relative humidity less than 65%.Usewithin Storeand ship in a cool, dry environment Coagulase-positive
6-12months, at temperaturesof less than 27°Cand Staphylococci Negative

relative humidity lessthan 65%.Usewithin Other characteristics

Typical Composition* 6-9 months Scorched particle content 7.5-15.0 mg

Protein ...... , ii,0%-13.5% Color Cream to dark cream

Lactose 6110%--70.0% Flavor Normal whey flavor

Fat 0.5%-1.5%

Ash 9.8%-12.3%

Moisture 3.5%-5.0% Figure 4.3
..... Processing of Reduced Lactose Whey

Physical and Chemical Aspects* _,_,_,_:;:_,_,;_, _ ...... _

standard Plate coun t _<30 oo0/g _

Col form : : _<tO/g _ i__'_ Concentration

E.coil Negative/g

Salmonella : Neg_tive/lOOg _
Crystallization

Listeria : Negative --: _'_

C0agulase-p0sitive :: : _,,: _
StaphylocOcCi : : NegatiVe Cantrifugatien
Other characteristics

Scorched particle content 7.5-15.0mg

Titratable acidity 0.35%-0.44%

Color Off-white to cream

Flavor Normal whey flavor, sIight acid _ Concentration

- --" " - - - andSprayDrying

*PleaseconsultyourU.S.supplier
fordetailedproductspecifications,
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__- " " ..... ___ Typical Composition*
4.4 DEMINERALIZEDWHEY

Protein 11.0%-15.0%
Lactose 70.0%-80.0%

ProductDefinition Fat 0.5%-1.8%

Demineralizedwhey (also called Ash 1.0%-7.0%

reduced-minerals whey) is obtained Moisture 3.0%-4.0%
by removing a portion o[ the minerals

from pasteurized whey.Typical levels
of demineralization are 25%,50%,and 90%. Physical and Chemical Aspects*

The dry product may not exceed 7%ash. -- -- " ........ -

Demineralized whey is produced by Typ ca microb o og cal analysis

separation techniques suchas ion exchange, Standard Plate Count <30,O00/g

diafiltration or electrodialysis. The acidity of Coliform <10/g

demineralized whey may beadjusted by the E. coil Negative/g

addition of safeand suitable ingredients. Salmonella Negative/100 g

Listeria Negative

Storage Coagulase-positive
Store and ship in a cool, dry environment Staphylococci Negative ,_}::i_"ii_

at temperatures of less than 27°Cand Other characteristics _:

relative humidity lessthan 65%.Usewithin Scorched particle content 7.5-15.0mg

9-[2 months, pH 6.2-7.0 "

Color Cream to dark cream

Flavor Less salty whey flavor.......... . _ ..

*PleaseconsultyourU.S.supplier
fordetailedproductspecifications.

Figure 4.4

Processing of Demineralized Whey
_._.',-.'

" .__ _' _r,_ ..... ;, _ " _, _ -

Electrodialysis,Diafiltration i
or IonExchange''_¢*'_ i ?:i_! .J

I

_ Concentration "___

_ Crystallization

_ SprayDrying
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_=___ " _=_ Typical Composition*
4.5 WHEYPROTEIN __'-_,,_,_,'=, HeatStabilityof

CONCENTRATE Protein 34.0%-36.0% WheyProteinConcentrates
34%PROTEIN(WPC34) Lactose 48.0%-52.0%o
. _ -- Fat 3.0%-4.5% ByDR.A.HUGUNIN

ProductDefinition Ash 6.5%-8.0% Consultant,
Moisture 3.0%-4.5% Pleasanton,CA

Wheyproteinconcentrateisobtainedby - ' -- Theheatstabilityofwheyprotein
removingsufficientnon-proteinconstituents concentratesin food systemsisinfluenced
frompasteurizedwheysothat the finished Physical and Chemical Aspects* byavarietyof factorssuchaspH,duration
dry productcontainsnot lessthan34% - _ " ----- "
protein.WPC34is producedbymembrane Typical microbiological analysis andintensityof theheattreatment,amount
separationprocesses.Acidity maybe Standard PlateCount <30,O00/g of calciumandpresenceof otheringredients.
adjustedbytheadditionofsafeand Coliform _<lO/g Specifically,the followingfactorsinfluence
suitableingredients. E.co/ Negative/g heatstability:

Salmonella Negative/lO0g • Temperature>75oC
Storage Listeria Negative • Acidity,pH 3.5-60
Storeandshipinacool,dry environment Coagutase-positive • Proteinconcentration>5%
at temperaturesof lessthan27°Cand Staphylococci Negative • Calciumandmagnesium
relativehumiditylessthan65%.Usewithin Other characteristics • Lactose,sugarandfatconcentration
9-12months. Scorchedparticlecontent 7.5-15.0mg

In UHT-treatedbeverages,wheyproteinspH 6.0-6.7
canbedenaturedandflocculateif the

Color Whiteto lightcream processisnot controlledandthe formula
Flavor Bland,clean adaptedasneeded.Manufacturerscan also

modifythe productionprocessto increase
the heat-stabilityofwheyproteins.

•Pleaseconsultyour U.S. supplier A typicalheatstabilitytestfor heat-resistant
fordetailed product specifications, wheyproteinconcentratesincluded

preparinga100ml solutionof an8%solution
ofWPC,heatingto 70°C,coolingdow_nto
roomtemperature,autoclavingat 125'_Cfor
10minutes,coolingto roomtemperature,

Figure 4.5 filteringthe solutionandmeasuringsolids
Processing of Whey ProteinConcentrates in thefiltrate.Theingredientisconsidered

heat-stableif over95%ofthe solidspass
11i - "= =_'" throughthefilter (measuredas%solids in

filtrate/originalsolids).

_e---_ Ultrafiltration Test methodcourtesyof
"W OlanbiaNutritionalsUSA.
/

_ Diafiltration

_ and Spray Dry

Concentrate
and SprayDry

Reference Manual for U.S. Whey and Lactose Produc_s 31



Typical Composition* TypicalComposition* TypicalComposition*

Protein 1 50.0%-52.0% Protein : : : 60 0%-62 0% Protein " " 75.0%-78.0%

Lactose 33.0%-37.0% Lactose 25.0%-30.0% Lactose 10.0%-15.0%
Fat .... 5.0%-6.0% Fat 1.0%-7.0% Fat • 4.0%-9.0%
Ash 4.5%-5.5% Ash 4.0%-6.0% Ash 4.0%-6.0%
Moisture 3.5%-4.5% Moisture 3.0%-5.0% Moisture 3.0%-5.0%

Physical andChemicalAspects* Physicaland ChemicalAspects* PhysicalandChemical Aspects*

Typical microbiological analysis Typical microbiological analysis

StandardPlateCount • <3(],000/g StandardPlateCount <30.000/g StandardPlateCount <30 000/g
Coliform _<10/g Coliform <_10/g Coliform . _<lO/g
E. coil Negative/g E.coil Negative/g E. coil Negative/g
Salmonella Negative/100g Salmonella Negative/100g salmonella Negative/lOOg
Listeria _legative Listeria Negative Lstera Negative
Coagulase-positive Coagulase-positive Coagulase-positive
Staphylococci _legative Staphylococct Negative Staphylococci Negative
Other characteristics Other characteristics Other characteristics

Scorched [_article content 7.5-15.0mg Scorched 3art=cle content 7.5-15.0mg Scorched particle content 7.5-15.0mg

pH 6.0-6.7 pH 6.0-6.7 pH 6.0-6.7
Color Whiteto lightcream Color Whiteto lightcream Color Whitetolightcream
Flavor Bland,clean Flavor Bland,clean Flavor Bland,clean

*Pleaseconsult your U.S. supplier
for detailed product specifications.
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Typical Composition*
4.9 WHEYPROTEIN 4.10WHEYPROTEINISOLATE .....

CONCENTRATE (WPI) Protein ........... ..........90.0%.92:0%

80% PROTEIN (WPC80) _ _ --_ .... -- .... _ Lactose O.5%-1.0%

_ - -- - ProductDefinition Fat 0.5%-1.O%
Ash 2.0%-3.0%

ProductDefinition Whey protein isolate is obtained by removing
Moisture 4.5%

Whey protein concentrate is obtained by sufficient non-protein constituents from .

removing sufficient non-protein constituents whey so that the finished dry product

from pasteurized whey so that the finished contains not less than 90%protein. Physical and Chemical Aspects*
dry product contains not lessthan 80% WPI is produced by membraneseparation

protein. WPC80is produced by membrane processesor ion exchange.
Standard Plate Count : :<10_30_000/gseparation processes. Storage
Coliform _<10/g

Storage Storeand ship in a cool, dry environment E. coli Negative/g

Storeand ship in a cool, dry environment at temperatures of less than 27°C and Salmonella Negative/1OOg
at temperatures of lessthan 27°C and relative humidity lessthan 65%.Usewithin Usteria : i Negative

relative humidity less than 65%.Usewithin 9-12months. Coagulase-positive ....
9-12months. Staphylococci Negative

Other characteristics

Scorchedparticlecontent 7.5-15.0mg

Typical Composition* Color Cream

Protein 80.0%282.0% Flavor Bland, clean

Lactose: 4_0%-&0%

Fat 4:0%-8:0%

Ash 3.0%-4.0%
Figure 4.10

Moisture 3.5%-4.5% Processing of Whey Protein Isolate

Physical and Chemical Aspects* _!_ _

Typicai mic_bi_ o_ica! analySis I

standard _................... Microfiltration Ion Exchange

E.:c01i : :Negati#eTg Absorption of Proteins
Salm°nelia : : Negaiive/100g _ _:_ _ Desorption ofEisteiia : : NegatiVe Diafiltration ,_.,_

Coagu!ase:poSitive (Extended) _ _ Whey Proteins
StaphylococCi : Negative

Other characteristics _ Ultrafiltration orIon Exchange

Scorched particle content 7.5-15.0mg

pH 6.0-6.7

Color White to light cream andSprayDrying

Flavor Bland, clean

and Spray Drying

*Please consult your U.S. supplier
for detailed product specifications.
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- ..... Typical Composition* Functions_nd Benefitsof _ctoferrin
4.11 LACTOFERRIN _,,__ •- - _

-- - ProteinContent >90% Antibacterial Properties of Lactoferrir_
Lactoferrinpurity >90% Bactericidalandbacteriostaticactivities

ProductDefinition Moisture <5% havebeenattributedto the iron-scavenging
Lactoferrinisa78kilodaltonglycoprotein Ash <1.5% propertiesof iacto[errinLactoferrinbinds
consistingof singlepolypeptidechainlinked Iron saturation ironverystronglyandmakesthisessential

componentunavailableto bacteria.Evidence
to twog]ycansbyN-glycosidiclinkages. Low <10mg/lO0g of protein
Itsaverageconcentrationincow'smilkis Medium 35mg/100gof protein froma numberofstudies,however,indicates
10mg/lbut lactoferrinisfoundin higher that theantimicrobialmechanismof

High >lOOmg/lOOgof protein lactoferrinismorecomplexthansimpleconcentrationinwheyproteinproducts:
30-100mg/Iof sweetwhey•Lactoferrinis nutritionaldeprivation•Otherbacterial

nowproducedcommerciallyusingcation Physical and Other Characteristics* inhibitoryeffectshavebeenascribedto the
exchangecross-flowmembranes.Itcanalso , _ _ _ bindingof lactoferrinto enterocytelactoferrin
beisolatedbychromatographyandother Form Powder receptors.It wasalsofoundthat bovine
methods.Lactoferrinisnot onlyasource pH 6_7 milk-derivedlactoferrinwasmorepotent
of aminoacidsbut alsoa regulatoryfactor Solubility >99% thanhumanlactoferrinagainstvarious
with broadbiologicalrolesthathavebeen Iron bindingcapacity >85% Gram-negativeandGram-positivebacteria

at concentrationsbetween0.3pM andwelldocumented• StandardPlateCount <lO00cfu/g
3.0pM.Inanotherstudyonanimals,

Coliform <lOcfu/g
lactoferrinappearedto protectagainst

Salmonella 0cfu/g
........ septicshock,anoftenfatalcomplication

of bloodstreaminfections.Thosewhoare

particularlyvulnerableto septicshockinclude
the elderly,surgicalpatientsandpeople

*Pleaseconsultyouru.s.supplier with AIDSorotherconditionsthatdisable
for detailed product specifications.

theimmunesystem.Antivirateffectsof
lactoferrinagainstseveraltypesof human
viruseshavealsobeenreported.

Inhibition of Free Radicals
Anotherbiologicalfunctionascribedto
lactoferrinistheprotectionagainstoxidative
damage,byscavengingexcessironthat

Figure 4.11 catalyzestheundesiredformationof free
Processing of Lactoferrin radicals•Theexcessformationof freeradicals

suchassuperoxidesor hydroxylradicalsare
• _

amongthe maincausesof theskindamage

_.___ characterizedbythe appearanceof wrinklesandotheragingsymptoms.
Ion Exchange

_ (absorbtion of lactoferrin)

_ Desorption of Lactoferrin

_ Conoent[at_nlnandSpay ry' g
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Iron Transport Promotion of Cell Growth, CurrentApplicationsfor Lactolerrin

Althoughconsiderableattentionhas Stimulation of Immunity increaseddemandfornaturalantibioticsand
beenpaidto manyfunctionsof lactoferrin, Lactoferrinhasbeenshownto have forcomponentsto supplementinfantformula
itsprimarynutritionalcontributionis beneficialeffectsoncellgrowthatthe andotherspecialtyfoodshasstimulated
presumedto berelatedto its iron-binding intestinallevel.Lactoferriningestionmay interestin theisolationandeffective
characteristics.Severalstudieshave leadto morerapidrestorationof normal utilizationof lactoferrin.Lactoferrinis

demonstratedthat iron-saturatedlactoferrin digestivefunctions, availablecommerciallywithdifferentlevels
isaneffectiveformof transportforiron in
thediet.Lactoferrinisusedin infantformulas Recently,a fewstudiesindicatedthat of ironsaturation,rangingfrom<10mg,/lOgto

lactoferrincanstimulateavarietyof over100mg/lOOgofprotein(seespecification
to improveironbalance.Iron-saturated

cellsofthe immunedefensesystem, table).Productswithahighlevelof iron
lactoferrinis agoodsourceof readily
bioavailablesupplementalironthatcan Lactoferrinmaypresentbenefitsasa canprovideironsupplementation,while
beusedindietarysupplements,sports supplementfortheelderlyor individuals lactoferrinwith lowsaturationis usedfor its
drinksandbars,andfoodsformulated withcompromisedimmunity, bactericidalandbacteriostaticproperties.
speciallyforwomen.Anadditional Antioxidant Themajoruseforlactoferrinto dateis infant

advantageisthat lactoferrindoesnot Lactoferrinhastheability to bindand formula.Theadditionof Iactoferrinenriches
induceconstipationassomeinorganic transportfreeironandotherdivalent theformulas,makingthemmoresimilar to
ironsupplementsmay.InJapan,new metalionsthatcatalyzethe formation humanmilk,whichnaturallycontains20
patentshavefocusedon usingiron-saturated of superoxideradicals.Thisabilitymakes moretimeslactoferrin.Iron-saturated
lactoferrinto enrichfoodssuchasfats lactoferrinapotentialinhibitorof oxidative lactoferrinisalsoutilizedto enhancethe
andoils. processesthataremetal-ioncatalyzed, absorptionof iron.

Inthat respect,[actoferrinhasantioxidant Non-loodusesof lactoferrinhave
properties.A]apanesepatentdescribes developedinrecentyears.Forexample,
afunctionalfoodproductcontainingoils theantibacterialactivityof lactoferrinis
andfatsfortifiedwith ironin the formof utilizedin toothpasteandmouthwash.
iron-lactoferrin.Theiron-lactoferrinactsboth Anantibacterialmouthwash,forexample,
asasourceof ironandasanantioxidantfor

containsacombinationof lactoferrin,
theoil andfat in the food. lactoperoxidaseandlysozyme.
Stimulation of Bifidobacteria

Lactoferrinhasbeenreportedto stimulate ' : :"_':
thegrowthof Bifidobacteria.Theimportance
of lactoferrinasa potentgrowthpromoter
of somestrainsof Bifidobacteriahasbeen
confirmedinrecentstudies.Forthisreason
andthe oneslistedabove,lactoferrinappears
to bea healthenhancingingredientthat
offersbenefitsindairyfoodsandother
nutraceuticalsformulatedwithprobiotic

cancer.Accordingto recentresearch cultures.Studieson infantshaveshown
reports,wheyproteinsmayalsobe thatsupplementationwith lactoferrin :'
beneficial,asshownin humanand (100rag/100m[of formula)resultedin .::.:
animalstudies_Experimentaldatahave increasedconcentrationsof Bifidobacterium
demonstratedthatbovinelactoferrin speciesafterthreemonthsof feeding. _ '_ _ '
inhibitscoloncarcinogenesisin the l
post initiationstageinanimalstudies:
Resultsof otheranimalmodels

haveprovidedfurtherindication
that:lactoferrinmight findapplications
asanaturalingredientofmilkwith
potentialforchemopreventionof colon
andothercancers.

Tsuda,U.etal.Milkanddairyproducts
incancerprevention:focusonbovine!actoferrin.
Mutat.Res.2000.(4)462:227-33.
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.... FunctionandBenefitsofLztctoperoxidase ___ _

4.12 LACTOPEROXIDASE Antibacterial,Preservative Effects 4.13 GMP-- (GLYCOMACROPEPTIDE)
Lactoperoxidase inactivates or kills a

ProductDefinition broad spectrum of microorganisms

Lactoperoxidase is a glycoprotein with a through anenzymatic reaction. The reaction ProductDefinition
molecular weight of 77.5kilodaltons. It is an involves two co-factors, hydrogen peroxide Glycomacropeptides are isolated from fresh

enzyme and natural anti-microbial agent and thiocyanate ions,which, together cheesewhey using unique ion exchange arid

present in sweetwhey at a concentration of with lactoperoxidase, constitute the membrane technology.The powder is light
about 1-30mg/l. Lactoperoxidase is part of a lactoperoxidase system. Lactoperoxidase colored, homogeneous,and free flowing.

group of enzymes,which hasantibacterial can inhibit certain Gram-negativebacteria The flavor of the product is clean, and bland.

effects. Whey-based lactoperoxidase is (including E. coil and some strains of

relatively heat resistant. Salmonella) and is bacteriostatic against The glycosylated portion of caseino-
Gram-positive bacteria. The effectiveness maeropeptide (CMP) is formed by rennin

StabilityandStorage of the lactoperoxidase system is dependent cleaving k-casein from the casein micelle.

Lactoperoxidase should bestored at 2-8°C. upon environmental conditions suchas pH, Rennin is used only with cheeses that

It is stable for over 6 months, temperature and cell density. In the presence producesweet whey,therefore GMP will

of hydrogen peroxide andthiocyanate, the not bepresent in acid whey. Rennin is a

Typical Composition* enzymehasan antibacterial effect against proteasesecreted in the neonate'sstomach,
- _ Gram-negative bacteria• suggesting that glycomacropeptide normally

accompanieswhey proteins rather than

Moisture : 5% The lactoperoxidase system is a major caseinsthrough the intestinal tract.

Ash 8% part of the antibacterial activity in milk. Glycomacopeptide cansuppress appetite
........ The natural occurrence of lactoperoxidase via stimulation of pancreatichormone

canbe used in the preservation of milk. cholecystokinin (CCK)release,alter pigment

Physical and Other Characteristics* Recently, lactoperoxidase hasbeen added production in melanocytes, act as a prebiotic

......... to yogurts to prevent additional acid and has immunomodulatory actions.

E_m : Gree_r_wn _wd_: production during storage. Physiologicactivity of GMP depends upon

ub ty(at_2%nwater): :>_01_%: CurrentApplicationsforLactoperMdase itsglycosylation.

Standard Piaie Gount : <t0oocfwg Nutritional Products Storage
Colif0rms <i/g Protection of intestinal flora, milk replacer Storeat temperatures below 25°C,

8taph. Aureus Negl in i g or electrolyte additive to substitute for the relative humidity below65%and in an

Salmonella Neg. in 5g useof antibiotics inthe prevention of some odor freeenvironment.
neonatal infections.

Yeasts and mold <lO/g Typical Composition*
Personal Care Products ....

Mouth care and skin care products, for the

prevention of cavities and gingival infections,

to prevent skin infections. Eat _0:2%
ASh 6.3% 4-0.2%

Based on clinical evidence,brushing Moisture 6.0% + 0.2%
teeth with toothpaste supplemented with _-- - -

lactoperoxidase reducesdental caries.

Lactoperoxidase is also used in cosmetics Physical and Chemical Aspects*
and personal care items such as mouthwash, .... - _ - -- .,_

shampoos, and acnepreparations.
Sta_da_d:P_te C0unt <2 500_g:

Dairy Products

Preservationsystems.

Coagulase-poSitive
Staphylococci Negative

Other characteristics

Color Light colored

*Please consult your U.S. supplier Flavor Clean, bland
for detailed product specifications. _ _.-_ --_. -_
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FeedGrade Permeate FeedApplications
4.14 DAIRY PRODUCTS SOLIDS Typical Composition*

Wheyproducts,includinghigh-carbohydrate
(PERMEATE) ___" _ _-Protein 3.5-4% permeate,areconsumedbyawidevariety

Lactose 82.0% of animalspecies.Thegreatestutilization in
ProductDefinition Fat 0.2% the feedindustryis byswine.Dairyandveal

Thistermis usedtodesignatea"family"of Ash 8.5% calves,dogsandcats,poultryandother
productswhichhavecommonspecifications: Moisture 4"5% animalsnutritionallybenefit fromthe uses

of wheyproductsinrations•
59%minimumlactose;t0%maximum Calcium 800mg/100g
proteinand;27%maximumash.Examples Phosphorus 600mg/100g FoodApplications

of productsmeetingthesespecificationsare Sodium 1000mg/100g • Functionsasadirectreplacementof other
permeateandde-proteinizedwhey,aswell Magnesium 180mg/100g dairysolidsinmanyapplications•
asotherproductswhichareoftenmarketed ..... • Dissolveseasilyandblendsuniformly.underabrandname• • Functionsasasourceof lactoseand

Manufacturersinthe UnitedStatescan Food Grade Permeate proteinsin bakeryblendsandproducts:
Typical Composition* -to givethebrowncrustinbakeryblendsusethe term"dairyproductssolidsi' .... _.....

"de-proteinizedwheyi'"modifiedwhey" Pr0ten 3,0.8!0% andproducts.
and"reducedproteinwhey"onthe kactbse 85.0=85.0% - to improvethe appearance,color,flavor
ingredientlabel. Fat ' 1.5%(maximum) andtextureofthe finishedproduct.

Permeate Ash 8.0-20.0% -to reducelevelsof sweetenerssuch
Moisture 310"5:0% assucroseorcorn syrupsin bread

Forthepurposeof thismanual,whey applications.
permeateisdefinedasasourceof dairy Calcium 870mg/lOOg -to extendshortenings,givingmore
solidsobtainedbythe removalof proteinand Phosphorus 720mg/100g richnesswithminimumfat in piecrusts.
somemineralsandlactosefromwhey•The Sodium 570mg/lO0g
separationisaccomplishedbyultrafiltration Magnesium 130mg/100g Other UsesandBenefits
anddiafiltration.Theproductisappropriately _" ........... Permeatesas Media for Yeast
labeledto reflectprotein,ash,andlactose Permeatescanbeusedasamediumto grow
content.Theacidityof permeatesmaybe Physicaland Chemical Aspects* sometypesofyeast.Inthis process,a65%

adjustedbytheadditionof safeandsuitable Typical _icr0bioi0gical:analysi s proteinpermeate-yeastproductcanbepro-

ingredients.Permeatesrepresentan :StandardPlateCount <30 O00/g ducedto befedto swineandotheranimals.
economicalsourceofdairysolidsfor COfoi_c6_{ i : <i0/g Permeatesas Media for
foodandfeedapplications, kisteria :: NegatiVe Other Fermentations
Themajorproductsare: Saim0nella Negative Permeatescanbeusedasa medium
• Feedgradepermeate C0a_uaseZp0siti_e to produce:
• Foodgradepermeate Staphyl0CocCi N_ative • Lacticacid,aceticacid,calciummagne-

Othe_ characteristics slumacetate,citric acidandpropionate

Figure 4.14 SCorchedparticlecontent 7.5.!5.0mg • Ethanol
Processing of Permeate pH 5.7-6.5 • Methane

--- Color Whiteto cream • Singlecellproteins
_:``_`:_*_*_:_<_:_:4_.__i_!_ • Glycerol

.,:._:_<_,_.,-_ _e_;_''_'_'...... ,............_,,,,_,_,,._!_,_:,._:__. Flavor Salty,slightlysweet • Lipidsandoils
Appearance Free-flowingpowder

_ -'_ .... <- - TypicalApplications
_'_.....Concentration,_._, For feed,bakery,confectionery,fermentation,

andotherfoodandnon-foodproductsas:
Crystallization • Acost-efficientsourceof lactoseandother

dairysolidsincalfmilk replacers,and
swinefeedingprograms•

• Asourceof lactoseandotherdairysolids
inbakery,confectioneryproducts•

• Aningredientinyeast-leavenedproducts•
• A rawmaterial[orfermentationmediumin

producingbacteriosin.
*Please consult your U.S. supplier

for detailed product specifications• • A sourceof hydrolyzed permeates•
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__-_ ...... Thefunctionsandbenefitsare ReducedLactoseWhey
4.15MINERAL-CONCENTRATED • Goodsolubility,heatstability

WHEY(REDUCEDLACTOSE andeconomy Typical Composition*
WHEY) • Lowerlactosecontenthelpsminimize Protein 18.0-24.0%

........... _ - - textureproblemscausedby lactose Lactose 50.0-60.0%

crystallization• Fat 2.5% (maximum)
ProductDefinition • Highproteinandmineralcontenthelps Ash 14.0-22.0%
Mineral-concentratedwheyisproduced providethe flavorandsmoothtexture

Moisture 3.0-5.0%
bythepartialremovalof lactosefromwhey. desiredin foodproducts.Proteins
Themineralconcentratedwheyisspray-dried contributeto thestructure,texture, Calcium 940mg/lO0g
to providea highlyfunctionalingredient, andintegrityof the finishedproducts Magnesium 220mg/100g
Productsdefinedasmineral-concentrated bydeliveringthe dispersibilityand Phosphorus 1,150mg/lO0g
wheyare: suspensioncharacteristicsof acolloidal Potassium 4,400rag/100g
• Reducedlactosewhey systemwith the addedbenefitofan Sodium 1,840mg/100g
• Fractionatedwhey evenlydistributedcalciumcontent ....... ' - - -

Reducedlactosewheyisdefinedinthe duringprocessing.
U.S.Codeof FederalRegulations(21CFR • Conveysa milkyflavor,helpsemulsify Physical and Chemical Aspects*
184.1979(a)(2)1991)asthe substance addedfats,providesgoodsolubilityand Typicalmicrobiological analysis
obtainedbythe removalof lactosefrom heatstability insaucesandgravies. StandardPlateCount 10,000/g
whey.Thelactosecontentof the finished • Arichsourceofcalcium,magnesiumand Coliformcount lO/g
dry productshallnotexceed60%.Removal phosphorus,whichenhancesnutritional
of the lactoseisaccomplishedby physical valueandflavorprofileincomminuted E.colt Negative
separationtechniquessuchascrystallization, meatproductsandsauces• Usteria NegativeSalmonella Negative
filtration,ordialysis.Aswithwhey,reduced TypicalApplications Coagulase-positive
lactosewheycanbeusedasa fluid, Fordairy,meat,confectionery,bakery,snacks, Staphylococci Negative
concentrate,oradry productform.The seasonings,soups,saucesandgravies,dry Othercharacteristics
acidityof reducedlactosewheymaybe

mixes,follow-upformula,frozendesserts, Scorchedparticlecontent 15.0mg/25g
adjustedbytheadditionof safeandsuitable andnutritionalsoftdrinksas: (maximum)

pH-adjustingingredients. • A cost-efficientsourceof dairysolidswith Appearance Free-flowingpowder
Mineral-concentratedwheyalsofunctions ahighmineralcontent. Color Lightcream
to improvetexture,flavor,solubility,and • Analternativeto othercalciumsources Flavor Clean,slightlysalty,wheyflavor
nutritionalprofilein foodformulations, ormilkpowders,whenlowerlactose -- _ -- .....
Foodscontainingmineral-concentrated concentrationsaredesiredandhigher
wheywill haveahighernutrientdensitythan mineralconcentrationis required.
othercomparableproducts. • Anutritionalingredientinpowdered

beverages,nutritionaldrinks,dairy
products,powderedsoupsanddesserts
andbakedgoods.

*Pleaseconsult your U,S. supplier
fordetailed product specifications.
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_- .......... Functionsand Be_efitsof Dairy C_lcium RangeofCommercialProductsAvailable

4.16 DAIRYMINERALS,CALCIUM * Dairycalciumis 100%natural(allnatural Wheyproductsrepresentanideal
"clean"labeJappeal)andcontainsarange economicalsourcefordairycalcium.

Whey ProductsasSourceolCalcium of otherminerals,suchasphosphorus Theproductsare:

Calciumcanbeobtainedindietby various andmagnesium• ,, WheyPowders
sources,but themosthighlyrecommended • Dairycalciumcontainsverylowlevels -Sweet-type
sourceis dairyproducts.Dairyproductsare of materialssuchasleadandaluminum, 700-800mgcalcium/100g
a significantsourceofcalciumwith high comparedto someothersources -Acid-type
bioavailabilityTheingredientmilkcalcium of calcium 2,054mgcalcium/100g
isderivedfrommilkbyauniqueseparation • Calciumabsorptionfromdairysourcesis • Reducedlactosewhey
technique•Whey-basedproductsarean determinedbythe physiologicalneedof 800-900mgcalcium/100g
excellentandcost-efficientsourceof the bodyfor calcium,andwhenthat need • Wheyproteinconcentrates
dairycalcium, is high,essentiallyallof thedairycalcium 500-700mgcalciurrVl00g

isavailableforabsorption.Sourcesof dairy • Wheyproteinisolates
calciumaremorereadilyabsorbedbythe 100_300mgcalcium/100g
gastrointestinaltractthanothersources, • Deproteinizedwhey
suchascalciumcarbonate,resultingina 600-700ragcalcium/lO0g
relativelyhigherbioavailability. • Wheypermeate

• Calciumabsorptionfromdairysources 800-900mgcalcium/100g
ishigherby Beta-galactosidase-deficient • Milkcalciumminerals
subiectsthanbysubjectswitharegular Approx.23-28gcalcium/100g
Beta-galactosidase

• Lactoseincreasesthe dairycalcium
absorptionandbioavailabilityin infants
comparedto sucroseandstarch
hydrolyzates.

• Researchstudieslinkahighercalcium
intake(1,575rag/day)fromdairycalcium
duringthefirst 20weeksof pregnancywith
a lowerriskofgestationalhypertension.

• Recommendationsto consumedairy
calciumasawayto meetcalcium
requirementsalsoprovidesanopportunity
to increaseintakeof potassiumand
magnesium,whichhavebeenlinked
withreducedriskof hypertension.

• Theriskof consumingexcessiveamountsof:calciumisalsolowerwithdairy[oods
thanwithcalciumsupplements.

Photocourtesy:GlanbiaNutritionalsUSA
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Milk CalciumMineralsandConcentrates Typical Composition* TypicalApplications

Product Description Calcium- 23-28.0% • Nutritionalsupplements,suchastablets,

Milkcalciummineralsareanaturalmilk Phosphorus 13.0-14.00% capsules,nutritionalbars,chews
calciumthat ispredominantlyin the form Ca: Pratio 1.7:1-2:1 ° Calcium-fortifiedfoods,suchasbaked

of calciumphosphate.Therearevarious TotalMinerals 76,0-77.5% goods,processedmeats,dairyand
typesof naturalmilkcalciumproducts Moisture 4.0%-7,0% confectioneryproducts

althoughmostarefractionatedfrom Protein 1.0-8.0% • Calcium-fortifiedbeverages,suchasjuices
wheybyoneof severaldifferentisolation anddairydrinks
techniques,dried,andthengroundinto Lactose 1.0-6,0%
finepowders.

Production Processes Physical and Chemical Aspects*

Thereareseveraldifferentprocessesthatcan Typical microbiological analysis
beusedto manufacturemilkminerals.The

StandardPlateCount <10,000/g
followingisanexample,pleasecontactyour Coliform <10/g
supplierforspecificanddetailedinformation.

Coagulase-positive
Staphylococci Negative
Listeria Negative/50g
Salmonella Negative/50g
Othercharacteristics

Appearance Free-flowingpowder
Color Whitetocreamcolor

pH(10%) 6.5-7.5(mayvary)
Particlesize Coarse:95%<10pm

Fine:95%<100pm

*Please consult your U.S. supplier

for detailed product specifications.

Figure4.16
Processingof Milk Minerals
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Information courtesy of Glanbia USA.
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